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man to move the maximum amount of material per day. Accordingly
he redesigned the shovels used for different purposes so that in every
case men would move 21 % Ib. of material on a fully loaded shovel.
The resulting increase in output was in the neighborhood of 300 per
cent, and the cost of handling material was reduced by 50 per cent.
Industry is constantly striving to improve the design of tools and
equipment to permit greater efficiency in their use. In many com-
monly used tools there is still considerable variation in the work
required to operate various makes. Thus Norton1 found a variation
of from 81 to 111 units in the total work required to type a standard
amount of material on five standard makes of typewriters all purchased
at the same time. When these machines were analyzed according to
the several features of operation, such as operating the letter keys,
space bar, shift key, line spacer, and carriage return, he found that
some machines required much less effort on some operations than
others. No machine was superior or inferior in all respects, and if the
best features of all five machines were brought together into one
machine it would require about six-tenths of the effort required to
operate the average of the five machines.
A feature of machine operations deserving special mention is the
adjustment of the machine to the rhythm of the worker. It has been
found that machine pacing of work results in greater efficiency than
the irregular and sporadic movements that workers adopt when left to
their own devices. However, it is extremely important that for
every type of work and individual worker the optimum tempo be
found in order to gain the greatest benefit in terms of production,
energy economy, comfort, and personal satisfaction. As Wyatt and
Langdon2 report, if the speed of the machine exceeds the natural speed
of the worker, the work will be irregular and fatiguing to the worker.
On the other hand, if the speed is below the worker's capacity, dis-
satisfaction and boredom will result. It follows that an adjustment
of the machine to the average speed of a group of workmen will be too
fast for some and too slow for others. It would, therefore, be desirable
to provide a variable adjustment for each machine so that each worker
can adjust it to suit his own needs.
SUMMARY
Modern industry demands streamlined methods of production. At
every hand it seeks the largest possible return for its expenditures.
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